Bulleyaconitine A preferably reduces tetrodotoxin-sensitive sodium current in uninjured dorsal root ganglion neurons of neuropathic rats probably via inhibition of protein kinase C.
Oral Bulleyaconitine A (BLA) is effective for treating neuropathic pain in human patients, but the underlying mechanism is poorly understood. Here, we tested whether BLA blocked voltage-gated sodium channels (VGSCs) in dorsal root ganglion (DRG) neurons. Compelling evidence shows that voltage-gated sodium channels are upregulated in uninjured DRG neurons but downregulated in injured ones following peripheral nerve injury. We found that BLA preferably inhibited Na currents in uninjured DRG neurons in neuropathic rats. Compared to sham rats, IC50 values for resting and inactivated Na currents were 113 and 74 times lower in injured and uninjured neurons of L4-6 DRGs in spared nerve injury (SNI) rats (4.55 and 0.56 nM) and were 688 and 518 times lower in the uninjured L4 and L6 DRG neurons of L5 spinal nerve ligation (L5-SNL) rats. The use-dependent blockage of BLA on Na currents was more potent in neuropathic rats compared to sham rats. Bulleyaconitine A facilitated the inactivation of Na channels in each group. IC50 values for resting and inactivated tetrodotoxin-sensitive (TTX-S) channels were 1855 and 1843 times lower than those for TTX-resistant channels in the uninjured neurons of L5 spinal nerve ligation rats. The upregulation of protein kinase C was associated with the preferable effect of BLA on TTX-S Na channels in the uninjured DRG neurons. Local application of BLA onto L4-6 DRGs at 0.1 to 10 nM dose-dependently alleviated the mechanical allodynia and thermal hyperalgesia in L5 spinal nerve ligation model. Thus, preferable blockage of TTX-S Na channels in uninjured DRG neurons may contribute to BLA's antineuropathic pain effect.